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A case report of a hybrid procedure (visceral and partial aortic arch
debranching) in the treatment of a challenging aneurysm of the
thoracoabdominal aorta in the endovascular era

[Tpuxa3 xuOpunne npoueaype (BUCHEPATHOT U MapIUjaTHOT 'nedpaHnyrHra’
JIyKa aopTe) y TpeTMaHy KOMITJIEKCHE aHEypH3Me TOPAaK0-a0IOMHUHAITHE a0pPTe

y €H/I0BACKYJIApHO] epHr

SUMMARY

Introduction This paper aimed to present a hybrid approach
as less invasive and acceptable treatment.

Case outline Because of respiratory failure, the patient was
deemed at high risk for open repair. Standard thoracic
endovascular aortic repair (TEVAR) was unfeasible, so the
patient underwent the hybrid procedure - partial aortic arch
debranching in a first stage followed by visceral debranching
and endovascular exclusion of thoracic aortic aneurysm as a
final procedure. The postoperative course was uneventful
and the patient was discharged 10 days after TEVAR and
visceral debranching.

Conclusion Staged hybrid procedure with combined
debranching of the aortic arch and visceral arteries/is
feasible and should be considered as an alternative treatment
option in patients with high-risk for open repair.

Keywords: endovascular procedure;  aortic aneurysm;
dissecting aneurysm

INTRODUCTION

CAXKETAK

¥YBoa Lws oBor paga OHO.-je na TMpHKaXKe XUOPHIHH
TpeTMaH Kao Mame HHBAa3HBHY M IPUXBATIBUBY OILHUjY
neqema.

[puka3 GosecHuka 300T . 3HAYAJHOT PECIUPATOPHOT
KOMOpOuIUTeTa MaljeHT je OO HEeNpPUXBAaTJBHBOT PU3UKA
3a KJIaCH4HY. OTBOPEHY XUPYPTHjy aHEypH3Me TOpaKaiHe
aopre. Takohe, craHmapAHU €HAOBACKyJIapHH TPETMaH HHje
6mo moryh 300r HeamekBaTHE NPOKCHUMATHE U JAWCTAIHE
30HE  (QHKcanyje, Te je NalWjeHT< TPeTHpaH XUOPHIHOM
nponenypom. Llpomenypa je pahena y nsa akra. Y mpBoM
aKTy YYMIEH je IapuujaaHd  'meOpaHduMHr'  (SHIVI.
debranching — oxBajame rpana on riaBHOr cTabia) Jiyka
aopte. Y ApyroM akTy yYHIbCH je BUCLEpaIHH 'neOpaHuuHr’,
HAaKOH 4Yera je aHeypu3Ma TOpakKajlHe aopTe eKCKIIyIHpaHa
AMIUTaHTanjoM creHT-rpadra. I[locomepatuBHE TOK je
MpoTekao 0e3 KOMIUIMKAIMja W TaldjeHT je OTMYIITEeH
JIeCETOT MOCTONEPATHBHOT JaHa.

3akipyyak: KommekcHa XxuOpuaHa npoueaypa y IBa aKkTa
KOja yKJbydyje 'meOpaHYMHI' AOpPTHOT JIyKa, a MOTOM H
BHCLIEpAJTHUX apTepuja INpeacraBba Moryhy Tepamujcky
OMIMjy KOJ IanyjeHata ca BUCOKAM PH3HKOM 33 OTBOPEHO
XHUPYPIIKO JICUCHE.

KibyuyHe peum: eHIOBacKyjapHa IpoLeypa; aHeypu3Mma
aopTe; aOpTHA AUCEKIIH]ja

Hybrid treatment with visceral and arch vessel debranching followed by thoracic

endovascular aortic repair (TEVAR) has been used to treat high-risk patients and therefore

allows treatment in this population group [1, 2, 3]. This paper aimed to present a hybrid

approach as less invasive and acceptable treatment.

CASE REPORT

A 56-year-old male was admitted to our hospital due to chronic dissecting aneurysm of

the thoracic aorta with a maximum diameter of 8 cm (Figure 1). Visceral and infrarenal part
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of the abdominal aorta was free of dissection and aneurysmal disease. A few years ago, he
suffered acute aortic dissection. Considering coexisting chronic obstructive pulmonary
disease (forced expiratory volume in first second - FEV1 was 50 %), the patient was high risk
for open repair. Multidetector computed tomography with angiography (MDCTA) imaging
showed that standard TEVAR was unfeasible because of inappropriate characteristics of
proximal and distal sealing zone, so staged hybrid procedure was selected. Partial
debranching of the aortic arch and visceral arteries provided an adequate length.of both
sealing zones of 25mm. To achieve adequate proximal sealing zonefor stent-graft
deployment in the Ishimaru zone 1 of the aortic arch, we performed. extrathoracic
paratracheal carotid-carotid bypass in a right-to-left manner in .conjunction with carotid-
subclavian bypass using 8mm tubular Dacron graft. After the transverse section of the left
common carotid artery, the proximal part was ligated'while the distal part was anastomosed
to the Dacron graft in an end-to-side fashion. The end-to-side anastomosis was also created to
the left subclavian artery. We always endeavor to ligate the subclavian artery. However, in
this case, the prevertebral part of the subclavian artery was difficult to approach. The left
subclavian artery was originated from the proximal landing zone, 12mm away from the entry
tear. Hence, it was expected that stent-graft would cover the artery origin preventing the
endoleak from the left subclavian artery. Otherwise, endovascular occlusion of the artery
would have been indicated. The procedure was performed under general anesthesia. The
carotid 'shunt was not used because the retrograde flow from common carotid arteries was
pulsatile. The postoperative course was uneventful, so two days later we performed visceral
debranching via the midline laparotomy. The right common iliac artery was selected as an
adequate inflow vessel for visceral debranching. CT revascularization was accomplished via
by-pass to the common hepatic artery (CHA) in an end-to-side fashion. Celiac trunk (CT) and
CHA were approached through the gastrohepatic ligament in the lesser sac, while superior
mesenteric artery (SMA) was identified at the base of the transverse mesocolon proximally to
the origin of the middle colic artery. We used a jump graft (tubular Dacron graft of 8 mm)
from the SMA to CHA. The graft was passed retroperitoneally from the right common iliac
artery to the SMA and then behind the pancreas to the CHA. CT and SMA were ligated after
completion of the bypass to avoid retrograde filling of the aneurysm sac. TEVAR was
performed immediately after visceral debranching via the left transfemoral approach (Figure
2).

DOI: https://doi.org/10.2298/SARH190731011S Copyright © Serbian Medical Society



Srp Arh Celok Lek 2020 | Online First February 20, 2020 | DOI: https://doi.org/10.2298 /SARH190731011S 4

The thoracic aortic aneurysm was excluded using three Valiant Thoracic Stent Graft
(Medtronic Vascular, Santa Rosa, CA) deployed above the renal arteries upwards to the
innominate artery using the distal-to-proximal implantation technique which enables the
deployment of a larger diameter stent-graft into a smaller diameter graft. Oversizing at the
proximal and distal landing zone was 10-15%. To prevent paraplegia cerebrospinal fluid
drainage was used during the following 72 hours to maintain an intrathecal pressure below 10
mmHg and mean arterial pressure was targeted at > 80 mm Hg. The postoperative course was
uneventful and the patient was discharged home 10 days after TEVAR and" visceral
debranching. After 5 years follow-up MDCTA showed the regular position of the stent-graft

and regular patency of the supra-aortic and visceral debranching (Figure 3).

DISCUSSION

In this paper, we report a case with a chronic dissecting thoracic aortic aneurysm who
successfully underwent hybrid procedure. In terms of age and respiratory comorbidity, our
patient was considered high. risk for conventional open repair of a thoracic aortic aneurysm
which would require thoracophrenolumbotomy, single-lung ventilation, and aortic cross-
clamping. A less invasive hybrid approach was indicated as an acceptable treatment. Its
theoretical advantages ' implicate avoiding extensive two-cavity exposure, aortic cross-
clamping, and extracorporeal circulation. Dissecting aortic aneurysm involved the thoracic
part from the left subclavian artery to the CT. In order to achieve the adequate length of
sealing-zones and endograft apposition to the inner aortic curvature, partial arch debranching
and retrograde bypass to the CT and the SMA were necessary.. We decided for two-stage
hybrid treatment. Extra-thoracic partial debranching of the aortic arch was performed as a
first procedure. We used pretracheal route for crossover right-to-left carotid-carotid bypass,
which we considered easier for tunneling and with more space for anastomosis creation.
Other authors prefer the retropharyngeal route as a shorter and more direct path across the
neck [4]. Also, in elective cases in whom left subclavian artery is going to be covered by
endograft, we always perform left carotid to subclavian artery bypass to prevent spinal cord
ischemia, stroke, and arm claudication. Visceral debranching didnotinclude renal arteries
revascularization, so TEVAR was performed during the same procedure. In cases that
required renal arteries clamping and revascularization, some authors recommend that

TEVAR should be performed few days after visceral debranching to allow the kidneys to

DOI: https://doi.org/10.2298/SARH190731011S Copyright © Serbian Medical Society



Srp Arh Celok Lek 2020 | Online First February 20, 2020 | DOI: https://doi.org/10.2298 /SARH190731011S 5

recover from the ischemia associated with the bypass before subjecting them to the
nephrotoxic iodinated contrast during TEVAR [5]. Because of extensive coverage of thoracic
aorta, our patient was deemed as a high risk for spinal cord ischemia, hence prophylactic
cerebrospinal fluid drainage was used as recommended by current guidelines of the European

Society for Vascular Surgery [6].

Instead of hybrid procedures, in some institutions total endovascular repair is possible
using custom-made and physician-modified fenestrated and branched devices as well as
parallel graft techniques (chimney/periscope).

Published mid-term results of endovascular renal and visceral artery revascularization
are encouraging. Recently published studies showed a high technical success rate of 94-96 %
and primary 5 years visceral arteries patency of 93 % after fenestrated and branched
endografts, but in the same period, reinterventions were necessary in half of the cases [7, 8].
Also, Tsilimparis et al. [7] showed favorable outcomes of this technique, which is associated
with lower mortality and morbidity (acute renal failure and mesenteric ischemia) in
comparison to the hybrid procedure. High device costs and long manufacturing of custom-
made fenestrated and’ branched devices limit this technique in cases with huge and
symptomatic aneurysms. Also, these devices are not available in many centers from
developing countries. Alternative “off the shelf” endovascular techniques, like parallel graft
techniques and physician modified fenestrated stent-grafts, involve the use of standard grafts
with good short-term and mid-term results [9-15]. Considering the anatomy of our case, we
deemed that the diameter and shape of true lumen were inadequate to accommodate two
chimney grafts for CT and SMA. Furthermore, we assessed that periscope graft in these

arteries would be associated with acute angulation and risk for thrombosis.

Fenestrated stent-grafting in aortic arch is technically challenging due to difficulties in
stent-graft orientation and fenestration positioning. In situ fenestration techniques might
avoid these problems, but because of possible issues with stent-grafts durability and ischemic
complications during temporary carotid arteries coverage, this technique has not been widely
adopted [16-18]. In recent years, arch branched endografts have been developed as a new
technique for revascularization of supra-aortic branches. Despite encouraging initial results
further studies are required to standardize this technique [19, 20, 21]. Chimney technique to
extend the proximal landing zone in TEVAR is feasible in majority vascular centers with

satisfied midterm outcomes but not without risk of major complications [22-25]. Zhao et al.
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compared the outcomes of the chimney and hybrid technique for the reconstruction of a
single arch branch and found that type la endoleak rate was significantly higher in the
chimney group [26]. Supra-aortic branch angulation and excessive oversizing were
determined as a major risk factor for type la endoleak. Furthermore, compression and fracture
of chimney graft, as well as retrograde type A aortic dissection, can lead to ‘lethal
consequences [27, 28]. Frequently performed excessive oversizing and ballooning  of
endografts, as well as more than one chimney graft carries the greatest risk for.retrograde
dissection. In our institution, fenestrated and branched endograft techniques are not-an option
for aortic repair yet. Although the problem of the proximal landing zone-in our case could be
resolved by two chimney grafts for the left subclavian and common carotid artery, we did not

consider this technique because of abovementioned reasons.

In selected cases of difficult aortic arch.anatomy and risk for retrograde type A
dissection after TEVAR, a frozen elephant trunk can be an alternative method for arch repair
[29]. Sometimes, when the aortoiliac segment is not suitable for inflow, antegrade visceral

debranching from ascending aorta might be performed [30].

Staged hybrid procedure with combined debranching of the aortic arch and visceral
arteries is feasible and should be considered as a treatment option in patients with high-risk

for open repair.
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Figure 1. Multidetector computed tomography with angiography in volume rendering

reconstruction; a chronic dissecting aneurysm of the thoracic aorta
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Figure 2. Completion angiography after thoracic endovascular aortic repair
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Figure 3. Multidetector computed tomography with angiography in volume rendering

reconstruction, five years after thoracic endovascular aortic repair
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